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DIFLUBENZURON
(RED SECTION III - TOXICITY, EXPOSURE, AND RISK)
(EXPOSURE) |

An occupational and/or residential exposure assessment is
required for an active ingredient if (1) certain toxicological
criteria are triggered and (2) there is potential exposure to
handlers (mixers, loaders, applicators, etc.) durlng use or to
persons enterlng treated sites after appllcatlon is complete.

Use Summary

Us g Patterns

Diflubenzuron is an. 1nsect growth 1nh1b1tor that is very
.toxic to agquatic invertebrates. For this reason, it is a

- RESTRICTED USE PESTICIDE. Labels having use directions for
outdoor applications bear this restriction. Formulations of
diflubenzuron are applied to agricultural crops (including
mushrooms), ornamental crops (including greenhouse grown crops),
forests and shelterbelts, aquatic systems, and livestock. Many
of these uses are part of the wide-area general- outdoor

. appllcatlons used to control gypsy moths and to control
'mosqultoes. .

Wettable powder formulations (25%) are applied,to cherries,
citrus, cotton, soybeans, mushrooms, forests, and ornamentals.
The wettable powders are also mixed with o0il and sand and used as
granular applications for mosqulto and midge larvae control in
aquatic systenms. -

, 0il-based flowable concentrate formulations (2 lb/gal) are
‘applied to cotton, forests, and ornamental trees and shrubs. An
aqueous based flowable concentrate formulation 1s also applied to
forests, and ornamental trees and shrubs.v.“

Aqueous-based flowable concentrate formulations (4 lb/gal)
are applled to forests and ornamental trees and shrubs. ' -

us doses of dlflubenzuron (9 7% Pelleted/Tableted)

are admi: jred to beef and dairy cattle to control horn flies,
face flig ad to suppress populations of stable flles and house
flies de¥#oping in manure. .

.
v

Occu at onal-Us 4 Homeo r=1 oduct

There are no known products containing dlflubenzuron that
are intended for use by homeowners. All known diflubenzuron uses
are intended primarily for occupational use. However, some end-
. use products are applled by occupatlonal users to re51dent1a1
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sites (trees in re51dent1al areas treated with dlflubenzuron for
gypsy moth). :

Summary of Toxicity Concerns Impactlng Occupatlonal and
R351dent1al Exposures

Acute Tox1c1ty

. Diflubenzuron technical is classified as Toxicity Category
IV, for acute oral toxicity, inhalation toxicity, and skin -
irritation potential and as Toxicity Category III for acute
dermal toxicity and eye irritation potential. This chemical is
negatlve for skin sen51tlzatlon. .

Other End901nts of Concern d

Since the Rereqistratlon Standard was issued, additional

" toxicological endpoints regarding occupational exposure have been
identified. For short-term occupational exposure, an ‘NOEL of 40
mg/kg/day was identified from an oral study in mice show1ng
methemoglobinemia and sulfhemoglobinemia with increased Hienz
bodies. For intermediate term occupational exposure, an NOEL of .
2 mg/kg/day was chosen from chronic studies-showing a steady
state of met- and sulfhemogloblnemla. These endpoints are
presented and discussed in detail, in the Diflubenzuron
Toxicology Endpoint. Selectlon Document dated 3/16/95.

According to the endp01nt selectlon document, there are no.
acceptable dermal absorption studies available. Thus, for risk
assessment purposes, 100% dermal absorption is to be assumed. .
This is based on data from an oral rat metabolism study and other

- information in the toxicology database showing 51m11ar tares of

oral and dermal absorptlon for diflubenzuron.

lelubenzuron has been classified as a Group E carc1noqen
(non-carcinogenic for humans) by the HED RfD/Peer Review
Committee on March 16, 1995. Also at that time, the metabollte
para-chloroanallne (PCA) was recommended to be classified as a
Group B2 carcinogen (probable human carcinogen), based on induced
tumors in rats and mice. This metabolite has reportedly been
identified in mushrooms and ruminants. Because. there are no
chemical -® ific exposure data, OREB cannot determine if PCA
forms onﬁ surfaces or forms in the spray tank during
applicat ‘Because of these'uncertainties,‘OREB was not.
directed €6 cdnduct an exposuré assessment. Therefore, a risk
assessment regarding the adverse effects of PCA Wlll not be
»conducted. : _ . :

'Handler Bxposures & Assumptions

‘EPA has determined that there is an exposure'potential for
mixers, loaders, applicators, or other handlers during usual use-
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patterns associated with diflubenzuron. Handler exposure
_scenarlos are as follows:

Mlxlng/loadlnq for the use of diflubenzuron as wide-area
outdoor applications (forests, shelterbelts, aquatic
systems), orchard crop applications (citrus, cherries,.
walnuts), fleld crop appllcatlons (soybeans, cotton,
mushroom compost and casing soil treatments, greenhouse and
field grown ornamental treatments (chrysanthemums). Other
applications lnclude those to pine trees, and other

: ornamentals. :

Appllcator exposure via the use of aerlal, ground—boom,

airblast, and hand-held equipment.

'Flaggers-supportingxaerial applications;‘

Dispensing of the oral bolus doses admlnlstered to
livestock. :

Mixer/loader/applicator (M/L/A) exposure data for
diflubenzuron were not requlred during Phase IV of the
reregistration process,: since no toxicological ¢criteria had been
triggered at that time. Data for most of the M/L/A scenarios
discussed above, are prov1ded in the Pesticide Handlers Exposure
Database (PHED)

LPost-Application Exposures & Assumptions

| . EPA has determlned that there is an exposure potent1al for
persons entering treated sites after application‘is complete.
the potential exposure scenarios are as follows: '

Harvesters‘reenterlng treated c1trus orchards.

Scouts and other crop adv1sors reenterlng treated soybeans
‘and cotton fields.’ .

Harvesters and persons disbudding treated chrysanthemuns. '

» house workers handling treated'compost and casing

i harvesters. -

.
-

Swimmers in treated lakeS} ponds, and reservoirs.

;People in re51dent1a1 locatlons belng treated by wide-area
gypsy moth control programs.

Post—appllcatlon exposure data were not requlred durlng
Phase IV of the reregistration process, since no toxicolog1ca1

4



criteria had been triggered .at that time. Consequently, there
‘are no data available to estimate these exposures. .




(RISK _SECTION OF RED SECTION THREE)

Occupational and Residential -

The tox1colog1ca1 endpolnts of concern for occupational and
residential exppsure are systemic tox1c1ty resultlng from short-
: term and lntermedlate-term exposure.

i - A NOEL of 40 mg/kg/day based on increased ‘
sulfhemogloblnemla was used to estimate MOE's for short term

exposure (one to seven days of exposure) ‘This NOEL was

identified in a 14-day oral study in mice. 1In that study,

' methemoglobinemia and increased percentages of erythrocytes with

‘Hienz bodies were also observed at hlgher dosages (1000

mq/kq/day)

A NOEL of 2 mg/kg/day based on a steady state for
methemoglobinemia was used to estimate MOE's for intermediate
term exposure (one week to several months of exposure). This
NOEL was ldentlfled 1n a 13 week dog feeding study )

Because dermal absorptlon~data are not_avallable, 100% dermal
absorption will be used to estimate occupational exposure as .
recommended by the Less-than-Lifetime Committee, March 16, 1995.

Short Term Exposure MOE =

NOEL = t'4g ma/kq/day
Dose - Daily Exposure

Intermediate Term Exposure MOE =

’ NO L= " 2 mg[kg[dag

Dose : Daily Exposure

The daily exposure.ls calculated u51ng the follow1ng
formula:

 Daily exposure (mg ai/kg bw/day) .

Wide-Area Treatments:

There are two types of wide-area treatments; 1) for the
control. of tree insects (gypsy moths, forest tent caterpillars,
tussock moths, etc.), and 2) for the control of larval stages of
mosquitoes and midges in aquatic sites. For both treatments,



short term and . 1ntermed1ate term exposures appear likely for
handlers.: , ‘

:I‘_r;_e_e_bsegt_sV

- The treatment of trees and shrubs for insect pests (g9ypsy
moth Nantucket pine tip moth) includes the treatment of.

Re51dent1al mun1c1pal and shade tree areas.

Recreational areas such as campgrounds, golf courses, parks
parkwayS. ~

.Ornamental, shade-tree, and'forest nurseries;
Forests: |

‘ Snelterbelts:

Rights—of-waydand.other easenents.

_ These treatments are made by uSLng aircraft, airblast
equipment, and hydraulic ground equipment (hand-gun) "Exposure

- estimates for these handlers are provided in a Table titled "Tree
Insects Uses, Summary Exposure/Risk Values for Handlers Using
lelubenzuron While Wearing Long-Sleeved Shirt, Long Pants, and

‘Chemical Re51stant Gloves. ,

Margins of Exposure (MOE) are acceptable for handlers, for
.short-term exposure, while wearing long~sleeved shirts, long :
pants, and chemical resistant gloves. However, for 1ntermed1ate-
term exposure, some MOEs are low for mlxer/loaders handling
wettable powders and liquid formulations, particularly, those
mixer/loaders supporting aerial appllcatlons. Potential '
exposure mitigation measures include the use of closed
mixing/loading systems, the use of water soluble packets for
wettable powders, and the use of two layers of PPE (coveralls
worn over another layer of clothlng) MOEs for those mitigation
measures are also presented in the table. Application-rate
reduction, or limiting the amount of active ingredient handled
per day nax 3lso be a possible mltlgatlon measure.

.
-
I

- Thes& ttreatments are applied as granulars using aerial and
ground equipment. The wettable powder formulations are mixed -
with oil and sand to carry the pesticide through vegetatlon into
the water. Exposure estimates for these handlers are provided in
a Table titled "Aquatic Uses, Summary Exposure/Risk Values for
Handlers Using Diflubenzuron While Wearing Long-Sleeved Shlrt,
Long Pants, and Chemical Resistant Gloves.“»



; Margins of Exposure (MOE) are acceptable for handlers, for
short-term exposure, while wearing long-sleeved shirts, long
pants, and chemical resistant gloves (except for mlxer/loaders
supporting aerial applications). This exception is due to the
high rate (0.25 1lb ai/A), which is limited to one 24c
,reglstratlon (CA-870049). Otherw1se,\MOEs would be greater than
100 for short term exposure. For intermediate exposure, MOEs for
mixer/loaders are below 100. ' For these uses it is not clear if
the use of water soluble packets is feasible. Thus, mitigation
measures include the use of coveralls worn over long-sleeve shirt
and long pants, chemlcal resistant gloves, and respirators (and
‘not water soluble packaglng) The need for the high rate and
whether. handlers are exposed for lengths greater than one week
needs to be resolved

_ _There is also\a California 24c registration for the
treatment’of anchor worms in ponds containing ornamental, bait,
or agquarium feeder fish. Because each treatment lasts for 30 to
60 days and because of the limited scope of the operations,
exposures should be far less than the commerc1al appllcatlons
- discussed in the above mentioned table.

'.»Ag;;cu;tu;al[Hort;cgltu;al.

: Exposure estimates for these handlers are provided in a
Table titled "Agricultural/Horticultural Uses, Summary
: Exposure/Rlsk ‘'Values for Hahdlers Using Diflubenzuron While
Wearing lLong-Sleeved Shirt, Long Pants, and Chemical Resistant.
Gloves." The: only appllcatlons not covered in this table are for
ultra low volume (ULV) applications, mushroom applications, and
‘administering the oral bolus dose. There are no -data to evaluate
these .uses. However, for the mushroom use, it was assumed that
‘the exposure is similar to (or less than) that of a mixer/loader.
Assuming that-a mushroom applicator would treat 5000 square feet
per treatment, MOEs are greater than 100 for both short-term and
"intermediate-term exposure. For the oral bolus treatment, it is
-assumed that applicator exposure is low due to the use of balling
guns to administer the pesticide. The ULV applications are
assumed to be equal or less than alrblast appllcatlons.

For the agrlcultural/hort1cultural appllcatlons, it is
assumed ”-x;ntermedlate-term exposure applies to aerial
applica ad those mixer/loaders supportlng those aerial
applicat¥ . Intermediate-term exposure is also expected to be
of concerwrfbr commercial aplecators treatlng cotton and '
soybeans with ground equipment. Again, MOEs for short-term
exposure are greater than 100 for handlers wearing long-sleeved
shirts, long pants, and_chemical‘ resistant gloves. And again,
intermediate-term. MOEs for mixer/loaders supportlng aerial
_appllcatlons are below 100. Possible mitigation measures for

mixers and loaders lnclude the use of water soluble packets for . —



Risk From Post-Application Exposures

There are no data available to address postappllcatlon'
exposure for persons reentering areas ‘treated with diflubenzuron.
Because most postapplication exposures are intermediate~-term
exposures (greater than 1 week), these exposures are of concern.
- Thus, until postappllcatlon data are generated, the 12 hour
interim REI set by the Worker Protectlon standard is to be
1ncreased to 48 hours.

There are no data available to estimate swimmer exposure.
It appears that most of the sites treated with diflubenzuron
would not be used for swimming. However, based on the
toxicologic concerns for diflubenzuron, a swimmer restrlctlon
needs to be added to current labellng. 4

‘ There are no data avallable to evaluate exposures for people
in residential locations or forests treated with diflubenzuron.
However, based on very low residues detected in forestry
dlsSLpatlon studles, substantlal exposure, outside of contact
with direct sprays is unlikely.  Because tree vegetation may not
be similar to that of the tree vegetation found residential -

" locations, the registrant should address. this exposure potentlal
w1th respect to the 1ntermed1ate endeLnt.

- DATA REQUIREHENT

The follow1ng data are requlred to support the
rereglstratlon of dlflubenzuron.

Handler

mlxer/loader/appllcator exposure data for ULV appllcatlons -
us1ng ground equipment (§23l and 232);

Worker

postappllcatlon reentry exposure (§132 la, 133-3, and 133-4)
for citrus, chrysanthemums (greenhouse), cotton (or .
soybeans, ‘

-
- =

| R_es__lden_tﬁl ’

postappllcatlon reentry exposure (§132 la, 133-3, and 133-4)
for the appllcatlon of dlflubenzuron in re51dent1al

locations.



(APPENDIX FOR INCLUSION IN SECTION IV-REGULATORY POSITION AND
LABELING RATIONALE) '

0ccugat1onal/Re51dent1a1 Labellng Ratlonaleznlsk M1t1gat10n

AThe Worker Protectlon Standard (WPS)

Scoge of the WPS

The 1992 Worker Protectlon standard for Agrlculture
- Pesticides (WPS) established certain worker-protection
requirements (personal protective equipment, restricted entry
intervals, etc.) to be specified on the label of all products
that contain uses within the scope 'of the WPS. Uses within the
scope of the WPS include all commercial .(non-homeowner) and .
research uses on farms, forests, nurseries, and greenhouses to
produce agricultural plants (including food, feed, and fiber
plants, trees, turf grass, flowers, shrubs, ornamentals, and
~seedlings). Uses within scope include not only uses on plants,
but also uses to the- soil or plantlng medlum the plants are (or
will be) grown 1n.; :

Some of the reglstered uses 'of diflubenzuron are within the
scope of the Worker Protection Standard and some uses are outside
the scope of the WPS. Those that are out51de the _scope of the
WPS include use: .

n for mosguito abatement gyﬁsy moth contrel or 51m11ar

government-sponsored w1de-area public pest control.
programs,, o , : . .

| on aquatlc sites for mosqulto control;

l: " on plants that are in ornamental gardens, -parks, golf

courses, and public or private lawns and grounds and
that are 1ntended only for decorative or environmental.
benefit;

L in. a manner not d1rectly related to the productaon of
) agrlcultural plants, including, - for example, control of
gagetation along rights-of-way, in hedgerows and
‘"*:rows and in other noncrop areas.

Any products whose labeling reasonably permits use in’ the
production of -an agricultural plant on any farm, forest, nursery,
or greenhouse must comply with the labeling requirements of PR
Notice 93-7, Labeling Revisions Required by the Worker Protectlon~
Standard (WPS), and PR Notice 93-11, "Supplemental Guidance for
" PR Notice 93-7%", which reflect the requirements of EPA's labeling
requlatlons for worker protectlon statements (40 CFR part 156, )

-10 ) : . ‘v



‘Subpart K). These labeling revisions are necessary to implement
the Worker Protection Standard for Aqucultural Pesticides (40
CFR part 170) and must be- completed in accordance with, -and
within the deadlines specified in, PR Notices 93-7 and 93-11.
Uniless otherwise specifically directed in this RED, all :
statements" required by PR Notices 93-7 and 93~11 are to be on the
product label exactly as instructed in those notices.

] After Apr11 21, 1994 except as otherw1se prov1ded in
PR Notices 93-7 and 93 11, all products within the
scope of those notices must bear WPS PR Notice
ﬂcomplylng labeling when they are distributed or sold by
the primary registrant or any supplementally reglstered
dlstrlbutor. '

| After October 23, 1995, except as otherw1se provided in
" PR Notices 93-7 and 93-11, ‘all products within the '
_scope .of those mnotices must bear WPS PR Notice ‘
"coumiplying labeling when they are dlstrlbuted or. sold by
any person.'

Personal Protective Equipment/zngineerxng COntrols for Handlers

Occupat ional-Use Products {(WPS and NonWPs Uses)

The PPE requlrements w1ll pertaln to both the WPS and nonWPS
uses. by occupational handlers, since the potential exposure to -
occupatlonal handlers is 51m11ar for WPS and nonWPS uses.‘

For each occupatlonal end-use product PPE requlrements for
pesticide handlers w1ll be set durlng rereglstratlon in one of
two ways: : : .

1. If EPA has no special concerns about the acute or other
adverse effects of an active ingredient, the PPE for
pesticide handlers will be based on the acute toxicity of
the end-use product. For occupational-use products, PPE
will be establlshed using the process described in PR Notice
93-7 or more recent EPA guldellnes. c X

2.'If EPA has special concerns: about an active ingredient
due g very high acute toxicity or to certain other adverse
eff@Ees, such as allergic effects or delayed effects
(canqﬁz developmental tox1c1ty, reproductive effects, etc):

| In the RED for that active ingredient, EPA may
. establish minimum or "baseline handler PPE requlrements
that pertain to all or most occupational end-use
products containing that active ingredient.

11.



| V'These minimum PPE requirements.must be ‘compared
with the PPE that' would. be designated on the basis
of the acute: tox1c1ty of each end-~use product

oral bolus Pellet or Tablet Formulatxons ,

There are no spec1al rlsk concerns that warrant the
~establishment of active-ingredient-based minimum (basellne) PPE
-for handlers of oral bolus formulations. :

Wettable Powder Parmulations L o o

For the wettable powder formulatlons, there are no’ spec1al
risk concerns that warrant the establishment of active-
ingredient-based minimum PPE requirements for handlers based on
their potential for short-term exposure. The MOEs for short-term
_-exposures were calculated as being acceptable for mlxers,
loaders, flaggers, and appllcators of such formulations (except
mixer/loaders supporting the aquatic site aerial applications)
when chemlcal resistant gloves were worn with long-sleeve shirts
a ng pants. or mixers and loaders supporting aquatic-site |
- aerial appllcatlons, respirators as well as coveralls worn over
long-sleeved shirt .and long pants, and chem1cal re51stant gloves
' are recommen<ed. rf—— , _ ; A .

; ~ For 1ntermediate-term exposure, there are spec1al risk
concerns for mixers and loaders that warrant the establlshment of
active ingredient-based PPE as well as additional mitigating

. measures. The MOEs for mixer/loaders supporting aerial

agricultural/horticultural AND tree insect applications are not
acceptable unless water soluble packaging is used along with
chemical-resistant gloves and long-sleeve shirt and long pants.
{For mixer/loaders supporting ground applications for tree insect
uses, chemical resistant gloves plus coveralls worn over long-
sleeved shirts and long pants will provide for acceptable MOEs. .
Because the use of water soluble packaging does not appear ‘

- feasible for the aquatlc use (diflubenzuron is.mixed with oil and
sand), a respirators in addition to chemical-resistant gloves and
coveralls worn over long-sleeved shirt and long pants, is-needed

to adequately mitigate: exposures. A few 24c labels permit the

use of higig rates that result in low MOEs. - The need for these -

high rat‘ﬁi @eds to be evaluated. S

For tfe liquid/flovablo formulatlons, there are no spec1al
risk concerns that warrant the establishment of active-
ingredient-based minimum PPE requirements for handlers based on
their potential for short-term exposure. The MOEs for short-term.
exposures were calculated as being acceptable for mixers, :
loaders, flaggers, and appllcators of such formulatlons._

- For 1ntermediate-term exposure, there are spec1al risk
concerns that warrant the establishment of active-ingredient-

12
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'ATTACHMENT A - NOE TABLES FOR HANDLERS



based minimum PPE for mixers and loaders. Such includes
‘respirators as well as chemical-resistant gloves and coveralls
worn over long-sleeved shirt and long pants. These PPE result in
enough exposure-reduction to increase estimated MOES to greater

. than 100 except for one scenario.! The MOEs remain. unacceptable

- (ranging from 45 to 377) for mixers and loaders supporting fixed
‘wing aerial applications for wide area forestry (tree insect)

treatments, even when maximum PPE is worn (respirators, chemical- .

iresistant gloves, and coveralls worn over long-sleeve shirt and
hong pants). For these uses a closed mixing and loading system
_!is necessary to adequately mitigate the potential risks.

. R ) . o . —————

Homeowner-Use Products

There are at this time no known formulations of
diflubenzuron intended for the home use.

o Post-hpplication/zntry Restrictions

Occupational-Use Produgts‘(wps Uges)

Restrioted-zntry Interval: Under the Worker Protection ;
Standard (WPS), interim restricted entry intervals (REI) for all
‘uses within the scope of the WPS are established on the basis of
the acute toxicity of the active ingredient. The toxicity ’
categories of the active ingredient for acute dermal toxicity,
eye irritation potential, and skin irritation potential are used
to determine the interim WPS REI. If one or more of the three
acute toxicity effects are in toxicity category I, the interim
WPS REI is established at 48 hours. If none of the acute ,
tox1c1ty effects are in category I, but one or mére of the three
is classified as category II, the interim WPS REI is established
at 24 hours. If none of the three acute toxicity effects are in
category I or II, the interim WPS RED is established at 12 hours.
A 48 hour REI is increased to 72 hours when an organophosphate
pesticide is applied outdoors in arid areas. In addition, the
WPS spec1f1cally retains two types of REI's established by the
Agency prior to the promulgation of the WPS: product-specific
REI's established on the basis of adequate data and interim REI's
a that are longer than those that would be established under the:
WPS..

ma«

For*laenpational end-use products containing diflubenzuron
as an active ingredient, EPA is increasing the interim 12 hour
restricted-entry interval to-48 hours for each use of the product
that is within the scope of the Worker Protection Standard (WPS).
The basis for this recommendation is that diflubenzuron had a
toxicological endpoint-of concern for systemic toxic1ty for
intermediate ekposure. This interim REI shall be in effect until

specific reentry data are submitted and reviewed. EPA notes that

the WPS places very specific restrictions on entry during
restricted-entry 1ntervals when that entry involves contact w1th

13
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treated surfaces. EPA believes that these ex15t1ng WPS

. protections are sufficient to mitigate post-appllcatlon exposures

of workers who contact surfaces treated with diflubenzuron. EPA

believes this 48-RET will not adversly effect crop advisors as

- the effects of dlflubenzuron are not observable untll 3 to 5 days
after treatment ,

The WPS lnterlm REI in effect until now was 12 hours (based
on acute dermal Toxicity Category III). The WPS interim REI was
established through labeling modifications specified in PR Notice
93-7, which implemented the labeling requlrements of the 1992
Worker Protection Standard. -

Early-Entry PPE: The WPS establlshes very spec1fic

_ restrictions on entry by workers to areas that remain under a
restricted-entry by workers if the entry involves. contact with
treated surfaces. Among those restrictions are a prohibition of
routine entry to perform hand labor tasks and requirement that
personal protective equipment be worn. Personal protective
equipment requirements for persons who must enter areas that
remain under a restricted-entry interval are based on the
toxicity concerns about the active ingredient:. The requirements
are set in one of two ways. _ B

1. If the Agency has no special concerrs about the acute or
other adverse effects of an active ingredient, ‘it establishes the
early-entry PPE requirements based on the acute dermal toxicity, =
skin irritation potentlal and eye irritation potential of the
active ingredient. , . :

2. If the Agency has special concerns about an actlve ’
ingredient due to very hlgh acute toxicity or to certain other
adverse effects, such as allergic effects, cancer, developmental
toxicity, or reproductive effects, it may establish early-entry
PPE requirements that are more strlngent than. would be
establlshed otherwise.

_ There are special risk concerns about both formulatlons of
diflubenzuron since it has a toxicological endpoint of concern
for systemic toxicity and low MOEs for some handlers. Imr
addltlon, there are no data to evaluate the post-application risk
al. Therefore, EPA is establishing PPE for dermal
t is more stringent than the PPE that would
Bk established based on the acute toxicity of the
~active 1ng;edient Since diflubenzuron is classified as category
III for eye Irrltatlon potentlal protective eyewear is not
required. . .

Occupational-Use Products (Nom Uses)

14



The Agency is eStabllShlng entry restrictions for all nonWPS"

occupational uses of diflubenzuron end-use products. For
'spec1f;c language, refer to Sectlon V of this document.
Additional Labeling Requirements

- The Agehcy.is requir{ng'additiongl labeling statements to be
located on all end-use products containing diflubenzuron. For
specific language, refer'to‘sectiqn V of this document.

15



(APPENDIX FOR INCLUSION IN RED SECTION v - LABBLING REQUIREMENTS)

LABELING REQUIRBHENTS FOR END-USE PRODUCTS

0ccugatlona1 Labellng

'PPE Requlrements for Pesticide Handlers

Sole-actlve-lngredlent end-use products that contain
‘diflubenzuron must be revised to adopt the handler personal
protective equipment - requlrements set forth in this section. Any
confllctlng PPE requlrements on their current labellng nmust be
removed : ,

Multiple-active-ingredient end-use products that contaln
diflubenzuron must compare the handler personal protective
‘equipment requirements set forth in this section to the PPE
requirements on their current labellng and retain the more
protective. For guidance on which PPE is considered more
protective, see PR Notice 93-7.

- Products intended Primarily.for Occupational Use

Minimum (baseline) PPE requirements -- Some of the
registered uses of diflubenzuron are within the scope of the WPS
and some are outside the scope of the WPS. The minimum
(baseline) PPE requirements pertain to both the WPS and nonWPS
uses by occupatlonal handlers, since the potentlal exposure is
similar for WPS- and nonWPS uses.

Oral Bolus Pellet/Tablet Formulations

There are no minimum (baseline) PPE requirements  for
diflubenzuron end-use products formulated as oral bolus pellets
or tablets. . y : -

thtable_Povder rornulations

The minimum (baseline) PPE for applicators and other-
handlers (ether than mixers and loaders) for all occupational
uses of B ,—nzuron end-use products formulated as wettable
powders 2% - . :

- wapplAERtors and other handlers (other than mlxers and
loadé¥s must wear: :
" --Long-sleeved shirt -and long pants.
~=-Chemical-resistant gloves
--Shoes plus socks“

The mlnlmum nixor/load.r (baseline) PPE requirements for
occupational uses of diflubenzuron end-use products formulated as
wettable powders in water soluble packets.

_ ,1§
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"Mixers and loaders must wear:

-~Long-sleeved shirt and long pants

--Chemical-resistant gloves

--Shoes plus socks. _

--Chemicaléresistant apron
: The minimum ‘mixer/loader (basellne) PPE requirements for
occupational uses of diflubenzuron end-use products formulated as
wettable powders and labeled for use in aquatlc sites (therefore,
water soluble packets not feasible): '

“Mlxers and loaders must wear:

--Coveralls over long-sleeved shirt and long pants
--Chemical-resistant gloves _
~--Chemical-resistant footwear plus socks
--Chemlcal—re51stant headgear for overhead exposure
--Chemical-resistant apron

--Respirator" :

quuld and Flowable Formulatxons

The minimum (basellne) PPE for applicators and other
handlers (other than mixers and loaders) for occupatlonal uses of
dlflubenzuron end-use products formulated as liquids or flowables

is:

'"Appllcators ‘and other handlers (other than mixers and
loaders must wear: .

--Long-sleeved shirt and long pants
--Chemical-resistant gloves -

--Shoes plus socks" :

. The minimum mixer/loader (basellne) PPE. requlrements For
occupational uses of diflubenzuron end-use products formulated as
llqulds or flowables lS' :

"Mixers and loaders must wear: . _ ,
--Coveralls over long-sleeved shirt and long pants . .
-—Chenical-resistant gloves

$l-resistant footwear plus socks :
l-resistant headgear for overhead exposure
-re51stant apron . :

Actuif.ond*use product P?B roquiromonts -- The PPE that
‘would otherwise be established based on the acute toxicity of
each end-use product must be compared to the minimum (baseline)
personal protective equipment, if any, specified above. The more
- protective PPE must be placed on the product labeling. For
guidance on which PPE is considered more protective, see PR

' Notlce 93-7.

17



Placement in labellng -- The personal Protective equlpment
must be placed on the end-use product labeling in the location
specified in PR Notice 93~7 and the format and language of the

PPE requirements must be the same as is specified in PR Notlce
93-7.

Products Intended Prlmarllz for Homeowner Use
- not applicable =--

Products Intended ermarllx for Occupgtional Use
WPS uses

Restricted-entry interval -- a 48-hour restrlcted entry
interval (REI) is required for uses within the scope of the WPS

(see PR Notice 93-7) on all end-use products w1th WPS uses(see
tests in PR Notlces 93-7 and 93- -11).

Early-entry persenal protective equipment (PPE) .
The PPE required for early. entry following appllcatlons
of both the wettable powder and flowable concentrate
formulatlons is:

--Coveralls over long-sleeved shirt, long pants,
--Chemical-resistant gloves,

--Chemical-resistant footwear plus socks,
‘--Chemical-resistant headgear for overhead exposures.

Placement‘in labeling -- The'REI'must be inserted into the
standardized REI statement required by Supplement Three of PR

- Notice 93-7. The PPE required for early'entry muUst be inserted

into the standardized early entry PPE statement required by
Supplement Three of PR Notlce 93-7. .

~ NonWps uses
Entry restrictions'-- , '
For Liquia and Wettable Fowder applications (except

aquatic sites and wide-area govermment-sponsored pest
trol progrene, such as for noequito or gypsy-moth

' *ﬁi»not enter or allow others to enter the treated area
until sprays have dfled.

Placement in labeling - A

If WPS uses are also on the label: Follow the
instructions in PR Notice 93-~7 for establishing a Non-
Agricultural Use Requirements box and place the. -
appropriate nonWPS entry restriction in that box.

© 18

™



If no WPS uses are on the label: Add the appropriate
nonWPS entry restriction to the labels of all end-use
products, except products primarily intended for
‘homeowner use, in a section in the Directions For Use
with the heading: "Entry Restrictions:" :

“Products Intended Primarily for Home Use .

f--Not Applicable?-

Other Lahelinq Requirements

’ roducts Intended Prlmarllz for Occugat;ona; Use

‘The Agency is requlrlng the follow1ng labeling. statements to
be located on all end-use products containing dlflubenzuron that
‘are lntended primarily for occupatlonal use.

Appllcation Restrictions (except wide—area government-
sponsored: pest control programs, such as for mosquito or
gypsy-moth control): ;

"Do not apply this product in a way that will contact
workers of other persons, either dlrectly or through
drift. Only protected handlers may be in the area
durlng appllcatlon. :

"Dot not apply this product to bodles of water where
sw1mm1ng 1s likely." :

Engineering Controls:

--For wettable powder formulatlon5°'
"Mixers and loaders - supportlng aer1a1 appllcatlons of
wettable powder formulations are required to use closed
systems (water-soluble bags are considered to be closed.
systems). The closed system must be used in a manner
that meets the requirements listed in the Worker
Protectlon Standard (WPS) (40 CFR 170. 240(d)(4)
-3,(-( .-

"—-For liquid or. flowable formulations:.

‘"Hixers and 1oader5csupport1ng f1xed-w1ng aerial
appllcatlons liquid or flowable formulations are -
required to use closed handling systems. The closed
system must be used in a manner that meets the
requirements listed in the Worker Protectlon Standard
(WPS) (40 CFR 170.240(d) (4)."

-=-For all formulat;ons.~

19



"When handlérs use closed systems’ (lncludlng water
soluble bags), enclosed cabs or aircraft in a manner

'~ that meets the requirements listed in the Worker

. User

cc:

USGI‘

Protection Standard (WPS) for agricultural pesticides
(40 CFR 170.240(d) (4-6), the handler PPE requirements
may be reduced or modified as specified 1n the WPS."

Safety Requzrements'

"Follow manufacturer s lnstructlons for _
cleaning/maintaining PPE. If no such instructions for
washable, use detergent and hot water. Xeep and wash
PPE separately from other laundry " ‘ '

Safety Recommendatzons.

[ | "Users should was hands before eatlng, drlnklng,
chewing gum, using tobacco, or using the toilet."®

[ | "Users should remove clothingkimnediately if i
~pesticide gets inside. The wash thoroughly and
"put on clean clothing." R o

] "Users should remove PPE immediately after

" handling. this product. Wash the outside of gloves
before removing. As soon as possible, wash
thoroughly and change into’ clean clothing."

/ Respirator TYype:

The follow1ng type of resplrator is approprlate to mltlgate
diflubenzuron lnhalatlon concerns:’

"a dust/mlst filtering resplrator (MSHA/NIOSH approval
number prefix TC-21C)

3J. i:ju, OREB

K. WMithy, RCAB (7509C) -

T. Meyers, RCAB (7509C) *

S. Jennings, (7508W) :
L. Schnaubelt, SRRD (7SOBW)

'_Correspondence File

Chemical File (108201)
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4 , % 'UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
3%- \\7/ ; WASHINGTON, 0.C. 20460
X A
P mote®
OFFICE OF
' PREVENTION, PESTICIDES AND
’ TOXIC SUBSTANCES ’
MEMORANDUM
SUBJECT: PP 1F2507. DRES Dietary Exposuré and Risk Estimates

for Use of Diflubenzuron on Orange, Grapefrult and
Tanqerlne.

FROM: Richard Grlffln ’
' - Registration Secti c 4» f/ 20 4-5
4 | ch

Risk Characterization and a aly

THROUGH ; ~.Debr'a Edwards,. Chlef g eu\ 8&!‘5‘,\;[3_\ 4/ 20 ?‘3

Risk Characterization and Analysis Branch
,Health Effects Division (7SOQC)

P. Schroeder/D. Edwards, PM Team 19—
Insecticide-Rodenticide Branch
Registration Division (7505C)

_ Risk'Estimates are based on the following:

fox:conocx/nunpozuws=-

lelubenzuron°

’O

Reference Dose: DRES chronlc exposure estimates are compared

~to an RfD of 0.02 mg/kKg body weight/day, based on the NOEL
-{2.0 mg/kg/day) of a one-year dog feeding (which demonstrated
‘changes in blood chemistry) and an uncertalnty factor of 100.

(RfD Peer Review discussion 3/16/95).

Carc1nogen1c1ty. lelubenzuran is cla551f1ed as a Group E

carcinogen. : P

P- gnlo;oanll;ne° i

o

.Carc1nogen1c1ty' Based on an NTP study (1988), p-chloroanlllne
~ is classified by HED as a Group B2 carcinogen with a

carcinogenic potency factor (Qﬁ) of 6. 38x10‘2 (mg/kg/day)'(B.
Flsher memo, 11/28/94) ,

a

clable

CL)D nuuumawum:wummuma»‘
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CHEMISTRY/RESIDUE:

O Tolerances are established under 40 CFR 180.377 for '
- diflubenzuron in/on walnuts, mushrooms, cottonseed, soybean,
. and assoc1ated 11vestock commodltles (summary attached)

O  CBTS (J B. Stokes memo, 3/24/95) has recommended tolerances of
0.5 ppm for the raw agrlcultural commodltles tangerlne,
orange, and grapefruit. .

0 lelubenzuron anticipated re51due estimates for orange,
grapefruit, and tangerine (0.05 ppm, with no conceéntration in
juice) are taken from an HED Chemlstry memo (S. Malak
.2/12/95). .

o In preparatlon for an HED Metabolism Committee dec151on, CBRS
- (S.A. Knizner memo, 3/22/95) estimated anticipated residue
levels for diflubenzuron (DFB) in livestock commodities (DFB
anticipated residue estimates were not calculated for. walnuts,
mushrooms, cottonseed, soybean, or c1trus)

Ant1c1pated residue estimates for mushrooms, milk, and
ruminant liver, were calculated for combined DFB metabolites
including p-chloroaniline (PCA), chlorophenylurea (CPU), and
p-chloroacetaniline (PCAA) based on the assumption that PCA ‘
related compounds should be assumed to have equal carcinogenic
. potential unless evidence of non-carcinogenicity is determined
- (see R. Engler memo to the HED Metabolism Commlttee, 2/14/94).

PERCENT CROP TRBATBD (CT).

‘Ant1c1pated residue (llvestock commodltles) and dletary exposure
. estimates are based on the following percent crop treated
estimates from BEAD (A. Grube memo, 4/10/95):

Grass/rangeland: 1%

V'COttonseed: 3%
Soybean: 1%
.Cattle bolus‘ 5%.

Other commodities (orange, grapefrult tangerlne, walnuts, and
mushrooms). are assumed to be 100 percent treated.

* .

- EXPOSURE AND RISK ESTIMATES: -
Diflubenzuron: \
Published uses: Tolerance / 100% CT (TMRC)

' overall U.S. population: 0.000719 mg/kg/day ( 4% RfD)
Non-nursing infants: 0.003538 : (18% )
Children, 1-6: _ - 0.001915 o (}0% )



e 1ibenzuron e (11659
‘Diflubenzuron cont: g s
Orange, tangerine, grapefruit"(TﬁRC)
0verall U.S. population: 0.001181 mg/kg/day ( 6% REfD)
~ Non-nursing infants: . .0.002515 o (13% )
- Children, 1-6: o 0.003251 ~ (16% )
Published uses: Anticipated residue /. % CT data (ARC)
 Overall U.S. population: 0.000010 mg/kg/day (<1% RED)
Non-nursing infants: 0.000023 - (<1% )
Children, 1-6: o 0.000021 . (<1% )
Orange, grapcfruit, tangérinoé Anf.'res. / 100% CT
.Overall U.S. population: 0. 000070 mg/kg/day (<1% RfD)
Non-nursing infants: . 0.000140 . (<1% )
Children, 1-6: 0.0001%0 . o (1% ) -
Total.% RfD - Publi:hcd_andxcit:ts:AAnt. res. ./ %'CT'dafa i

Overall U.S. population: 0.000080 ng/kg/day (<1% RED)

Non-nursing infants: - 0.000163 : (<1% )
" Children, 1-6: 0.000211 : (1% )
Cancer risk from consumptio PCA and related m tabolites:

nushrooms' 0.69 ppm /-100% CcT _

0verall U.s.: 0. 000015 mg/kg/day (9 4E-07 Carc1nogen1c Rlsk)
uilk/szer. ant1c1pated re51due / % CT data

0ve:all U.S.:'0.000004 mng/kg/day (2.7E=-07 Carcinogenié“Risk)

In vivo: Based on the results of a rat metabolism study, an’
' assumption of a 2.0 percent conversion of DFB to PCA
in humans is assumed for PCA risk assessment (see H.
Spencer memo, 3/21/94).

Using the above exposure‘estlmaté for citrus and
publlshed uses (0.000080 mg/kg/day) the carc1nogen1c
. risk estimate (overall U.S.. populatlon) is 1.0E-07.

»
L4

Total_gancor<risk .Stiﬂlt. for PCA and related'notaholitos:
Overall U.S.: 1.3E-06 °
cc: DES/SAB -

RS/RCAB
CBTS
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